Despite the high level achieved in the field of shoulder surgery, a global consensus on rotator cuff tears management is lacking. This work is divided into two main sessions: in the first, we set questions about hot topics involved in the rotator cuff tears, from the etiopathogenesis to the surgical treatment. In the second, we answered these questions by mentioning Evidence Based Medicine. The aim of the present work is to provide easily accessible guidelines: they could be considered as recommendations for a good clinical practice developed through a process of systematic review of the literature and expert opinion, in Guidelines order to improve the quality of care and rationalize the use of resources.
Methodology
The Authors were divided into four groups: -Coordinator: he conceived and organized the work and the group and selected the most important QUESTIONS (Q) on this topic. -Control group: controlled the development of the work and discussed the recommendations. -Group of the experts: they individually received a question and developed the ANSWERS (A) according to the rules of EBM, when it was possible. -Group of preparation and evaluation of literature: drew up the text and assisted the group of experts in evaluation the literature.
Methods and criteria study selection
For research were consulted the following databases: -PubMed -Embase -Google Scholar -Cochrane Library Randomized controlled trials (RCTs); Systematic reviews; to follow if missing the first two, the other levels of evidence. The literature is updated at December, 2014. The natural history of rotator cuff tears is to progress over time. Lesions may develop a tendon retraction and a fatty degeneration that make it more uncertain to repair. The final stage is the Rotator Cuff Arthropathy. Few studies were performed to quantify the histopathological alterations of tendon ruptures and different histopathological (Tabs. 2, 3) and geometric (Tab. 4) classifications were drawn in order to feature tendinopathies. Despite the high level reached in the field of shoulder surgery in our country, Italian orthopaedic surgeons have never produced a Consensus Protocol on this topic. To the best of our knowledge in literature we found several attempts to simplify the management of the tears of the rotator cuff through the compilation of guidelines or documents (Tab. 5).
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Approach to Guidelines
These recommendations developed through a process of systematic review of the literature and expert opinion, that can be used to improve the quality of care and rationalize the use of resources. Clinical decisions on individual patients require the application of the recommendations, based on the best scientific evidence and clinical experience of the physician.
According to the literature, there is not a general consensus regarding the diagnostic criteria and the validity of the physical examination in patients with shoulder pain caused by rotator cuff diseases.
In patients with a suspected lesion of the rotator cuff,
Question n. 1: Clinical tests
Though many tests have been described for the clinical evaluation of the shoulder, they should be applied in a selective way, according to the clinical suspicion.
Level of evidence
% % % %
Level of evidence Criteria for analysis and inclusion I
Meta-analyzes and systematic reviews of randomized controlled trials (RCTs) of high quality, or RCTs with minimum or low risk of bias. Systematic reviews of high quality relative to cohort studies or case-control.
II
Cohort studies or randomized case-control high quality, with minimal risk of confounding or bias and with high or discrete probability of causation.
III
Case-control studies and retrospective comparison of well-conducted with reasonable probability of causation.
IV
Non-analytic studies as case series or individual cases.
% !
Level of recommendation
% % % %
Level of recommendation Criteria for analysis
A Supported by at least two studies of level Ib or from a review level Ia ("it was shown").
B
Supported by at least two independent studies of level II or extrapolations from studies of level I ("it is possible").
C
Not supported by adequate studies of level I or II ("indications").
D
Indications of experts ("there is no evidence").
! !
Question n. 2: Instrumental diagnosis
Scientific literature focuses on three points: a) After the clinical suspicion of RCT what is the gold standard imaging technique to confirm the diagnosis? b) Is there an imaging recommended technique to improve the diagnostic accuracy of RCT? c) What are the relevant informations that could be provided by each imaging modality and that could encourage therapeutic decision? Conventional radiography (RX): its use for soft tissue injuries of the shoulder is not validated. X-rays can be useful to exclude other possible causes of shoulder pain. Ultrasound: the diagnostic accuracy of the ultrasound is good and comparable to that of conventional MRI to identify and quantify the complete injuries (full thickness) of the rotator cuff, although there are contrasting results about its validity in partial RCT. Magnetic Resonance Imaging (MRI): the diagnostic accuracy of MRI for the detection of full-thickness RCT is excellent, but it is more limited for partial tears. Arthro-MR: despite Arthro-MR is a less invasive techniques, it has a limited usefulness if compared to MRI and ECO. However, it may still be considered for its high sensitivity and specificity. The use of diagnostic imaging is useful after 6 weeks of symptoms suggestive of RCT and Ultrasound (combined or not with conventional radiography to determine osteoarthritis, bone abnormalities and the presence/absence of calcification) has been recommended as the most valid method of imaging to exclude a rupture of the rotator cuff after an unresponsive conservative treatment.
Key points:
• A complete physical examination help to correctly select the most appropriate imaging technique for accurate diagnosis. • MRI or ECO can confirm a possible full-thickness tears, but however, if a patient has an implantable device that does not allow the execution of MRI, conventional radiography should be considered as a viable alternative.
• Actually, there is no consensus on which approach is more precise, convenient, appropriate or not invasive for the diagnosis of a complete or partial RCT. • The best imaging test is based on several factors such as: sensitivity and specificity, operator's experience in the performance and interpretation of the study, timing, cost and contraindications of the test for the patient. Key words: controlled randomised trials and systematic reviews, rotator cuff tear in combination with imaging OR X ray OR ultrasound OR magnetic resonance OR radiological diagnoses.
Question n. 3: Rehabilitation approach in the rotator cuff tears
It is difficult to obtain double blind studies analyzing the most appropriated rehabilitation approach in the rotator cuff tears. In literature, different conservative treatments were studied. Comparing addiction or not of proprioceptive stimuli to stretching and muscular strengthen exercises, followed by cryotherapy, there were not statistically significantly differences. According to literature, there are no differences between occupational therapy and home-based exercises in conservative treatment of rotator cuff tears. There are also studies which are in favor of surgery in small and medium-sized tears of rotator cuff, while other ones support conservative treatments. However, it is not possible to establish which is the better treatment because high quality clinical randomized studies are necessary. 
Level of recommendation: B
Question n. 4: Drug therapy
In patients affected by symptomatic rotator cuff tears, the aim of treatment is the pain's reduction and the improvement of movements and life's quality. In literature, drug therapy is still debated. NSAIDs (Non Steroid Anti-Inflammatory Drugs) are the most studied drugs used in this pathology. The Non Specific NSAIDs were compared with Placebo, Corticosteroid injections and COX-2 inhibitors. NSAIDs therapy reduces pain in the first 3-4 weeks, however it is necessary planning a different treatment for a complete pain's suppression and to improve functions.
Level of recommendation: C Key points:
• There is not a definitive drug therapy for rotator cuff tears. • NSAIDs therapy reduces pain in the short term, while does not improve functions. • Corticosteroid injections and NSAIDs have similar effects in the short term. Key words: shoulder, gleno-humeral joint, rotator cuff, acromion, supraspinatus muscle, crossed with lesion, rupture, tendinophaty, impingement, deficiency, disorder.
Question n. 5: Shoulder injections
Shoulder injection is an argument of different studies yet. According to literature, injective treatment with glucocorticoids, local anaesthetic, hyaluronic acid (HA) or Platelet-Rich Plasma (PRP) is efficacious to reduce pain and to improve functions in patients with rotator cuff tendinopathy. However, it is not possible recommending a particular type of injections through those studied. According to literature, glucocorticoid or HA injective treatment is indicated in patients with complete or partial rotator cuff tear because it reduces pain and improve functions. Also in this case, it is not possible to indicate which type of injective drug is more efficacious.
Level of recommendation: B Key points:
• Glucocorticoids, local anaesthetics, HA or PRP are used to improve pain and performance in patients with rotator cuff tendinopathy. • No sufficient evidences in comparison between different injective therapies. • Glucocorticoids and local anaesthetics have cytotoxic effects on tenocytes. • HA decreases pain in patients with partial tear of the rotator cuff tendons. • At the moment, there are no evidences that PRP injections must be used in patients with partial or complete tear of the rotator cuff tendons. Key words: rotator cuff tendinopathy injection, rotator cuff tendinopathy glucocorticoids injection, rotator cuff tendinopathy hyaluronic acid injection, rotator cuff tendinopathy Platelet-Rich Plasma injection, rotator cuff tear injection.
Question n. 6: Surgery indications and reparability criteria
It is not easy to decide the most appropriated surgery treatment in rotator cuff tears. It is an unclear and discussed argument yet.
The outcome depends on different factors such as age, gender, symptom's duration, "surgery timing", functionality, tear's anatomy and the presence of "worker compensation". Thus, it is necessary evaluating these variables to make an adequate surgery choice.
Level of recommendation: D Key points:
• There is no a "cut-off" age for surgery indication, which must be evaluated basing on patient's activities and on difference between chronological and physiological age. • Despite women being epidemiologically more affected, this is not a limitation to surgery indication. • In traumatic tears, it is suggested surgery reparation by 4 months. • Anatomical and anatomopathological severity of the tear is a determining factor for the clinical outcome. • A preserved preoperative functionality is a positive prognostic factor. Key words: rotator cuff repair, rotator cuff tears, subject headings, surgical indication, operative indication and indication surgery, prognostic factors.
Question n. 7: Miniopen vs arthroscopy
Scientific studies do not demonstrate statistically significant differences in the outcomes between the allarthroscopic and mini-open rotator cuff repair. The outcomes have been evaluated with different methods: VAS, Costant-Murley, DASH, UCLA, ASES, RMN, etc. The main differences between the two techniques are total cost and operating room time which are both increased in arthroscopy technique. In literature, there is not a consensus on these results. The small number of patients is the only limit of the precedent randomized studies; the number of patients increases only in retrospective studies.
Level of recommendation: B Key points:
• Surgical technique depends on surgeon's and patient's preference because the outcome is not influenced by surgical decision. • There are no statistically significant differences between the two techniques considering relapse, complications and functional outcomes. • Arthroscopy is more expensive and requires more operative time than miniopen technique. Key words: rotator cuff miniopen arthroscopy, rotator cuff tear miniopen arthroscopy, rotator cuff repair miniopen arthroscopy, rotator cuff tear repair miniopen arthroscopy.
Question n. 8: Arthroscopic treatment of partial tears of the rotator cuff: where and when
Current scientific evidence does not allow to determine which is the best treatment for symptomatic partial lesions of the rotator cuff (LPSCR). The arthroscopic debridement with or without acromioplasty, and the repair techniques (transtendinous or "completion and repair" technique) are the most frequent treatments. Debridement is generally indicated as a treatment of injuries involving less than 50% of the tendon thickness or tendon lesions of grade I/II according to Ellman. It is hard to compare the results of different treatments for the LPSCR because of the heterogeneity of the type of lesions and the tools used in evaluating the results. It is impossible to propose treatment guidelines due to the low level of evidence proposed by the studies in the literature.
Key points:
LPSCR grade I-II of Ellman (involvement of less than 50% of the thickness tendon): • Lack of studies of level I, II and III.
• The arthroscopic debridement with or without acromioplasty results in clinical improvement in patients with grade III of LPSCR Elmann. • There are no studies that compare repair to debridement in these patients.
Level of recommendation: D LPSCR grade III of Ellman (involvement of more than 50% of the thickness tendon):
• In one study (level of evidence IV), Weber demonstrates the superiority of repair compared to debridement in patients with grade III LPSCR Ellman. • There are three studies evaluating the results of the trans-tendon repair and three studies evaluating the results after completion of the repair. All studies report a clinical improvement after the repair of the lesion. • There are no studies of level I, II, III that compare repair to debridement in these patients.
Level of recommendation: D Repair technique in patients with LPSCR grade III of Ellman:
• The presence of two prospective randomized studies level II allows us to conclude that there is no statistically significant difference between the repair techniques. Level of recommendation: C Key words: partial rotator cuff, rotator cuff, rotator cuff tears, rotator cuff lacerations, arthroscopic cuff repair, partial thickness rotator cuff.
Question n. 9: Management of the condition of the long head of the biceps in association with lesions of the rotator cuff
When long head of the biceps (LHB) tears are associated with rotator cuff tears, surgical exploration and possible treatment is recommended if symptoms persist for more than 3 months after conservative treatment. The two main treatments involve the tenodesis of the LHB and tenotomy of the LHB. Many studies suggest tenotomy of the LHB as a fast treatment, well tolerated by the patient, with the possibility to reduce the time of rehabilitation after surgery. Other studies suggest that tenodesis of LHB leads to a better ability to return to activity sports and to a good restoration of the anatomy of the LHB despite the longer-term rehabilitation and the greater difficulty in the surgical technique. According to the results reported by the literature it is not possible to give an absolute recommendation on which is the best type of treatment for the pathology of the LHB. Tenotomy of the biceps is indicated in older patients with a sedentary lifestyle and low functional demand, and in obese patients who can accept cosmetic problems. Tenodesis of the LHB is instead recommended in young patients under the age of 40 years who practice physical activity. Key points:
• The tenotomy and tenodesis of the LHB have shown clinical and functional overlap. • The tenotomy hesitates more often in aesthetic alterations compared to tenodesis. • Among the different types of tenodesis present in the literature it is not possible to decide which is the best technique because there is no literature about this. Level of recommendation: C Key words: biceps tenotomy, biceps tenotomy versus tenodesis or tenodesis, biceps tendon, long-head biceps lesions.
Question n. 10: Surgical suture
In the past, open repair surgical techniques were considered the gold standard. Concerning arthroscopic repair, there was an evolution of the repair techniques in "single row", "double row" and "transosseous equivalent" towards the idea of reproducing the area of reinsertion of the tendons of the rotator cuff. Key aspects for effective repairs of the rotator cuff include: • good initial stiffness and strength of the surgical repair; • good stability during the movement of intra and external rotation occurring in the immediate postoperative period; • optimization of the contact tendon-bone surface. The most common technique is the "single row" (SR). The documented failure rate with these repair techniques appeared high, up to 90% in the case of large and massive injuries, at the tendon-suture interface. The "double-row" (DR) repair is more resistant than a "single-row", but it is important to consider the greater strain on the repaired tendon. Trans-bone repair techniques (without anchors) have been introduced in arthroscopy in order to restore a tendon insertion at least 20% stronger than any other surgical technique, even if the concentration of the stress is moved from the tendon-suture junction to the bone. In conclusion, at this time, there is no evidence that could support the use of a repair technique over another.
Level of recommendation: B Key points:
• The double-row techniques increase costs in terms of materials and time of the operating room (EBM). • Current evidence of the literature lead to consider a repair type single-row in the lesions less than 3 cm and in the presence of a good quality of tendon tissue, while the double-row repair would be considered in cases of injury larger than 3 cm and with poor quality of tendon tissue. • In large lesions, chronic and retracted, even a double-row repair has a high risk of failure. • The transbone techniques seem biomechanically promising, but not yet supported by sufficient randomized clinical trials. Key words: rotator cuff, cuff tears, cuff repair, associate a suture anchor, double-row, single-row, arthroscopically repair.
Question n. 11: Massive and irreparable rotator cuff tears
There are different types of treatment utilized for massive and irreparable rotator cuff tears. However it is not possible to identify an ideal treatment. Conservative treatment, arthroscopy debridement and reverse prosthesis are useful above all in the elderly, while tendon transposition is usually used in the young people. Other two types of treatment are long head of the biceps tenotomy and partial reparation of the tear: they are both useful to decrease pain. The use of scaffolds is still studied. Latissimus dorsi transposition is used for the posterior-superior tears while pectoralis major transposition for the anterior-superior tears.
Level of recommendation: D Key points:
• There is not an ideal treatment for massive and irreparable rotator cuff tears. • There are no controlled randomized studies comparing conservative and surgical treatment or the different types of surgical treatment. • It is necessary an accurate clinical and radiological evaluation to choose an adequate treatment. • After treatment, the results are good both in the early and in the middle time but they could decrease. Key words: irreparable rotator cuff tear and massive rotator cuff tear crossed with randomized controller study and systematic review.
Question n. 12: Regenerative strategies in surgical repair
Three options are arising interest in rotator cuff repair strategies: PRP, scaffolds and mesenchimal cells.
PRP (Platelet-Rich Plasma)
The best evidence on PRP use in clinical practice are about the risk of a new tear that can be globally reduced or arised according to the section area and depending on the patient's age. There are no differences of the clinical outcome after a short period of follow-up. Some studies showed that PRP reduces pain after the surgical procedure and improves the functional recov- tion, particularly in young patients with massive posterior-superior rotator cuff tears, when the surgical repair is no longer considered a possible solution.
Today is also used in combination with reverse shoulder prosthesis implantation in older patients with a severe loss of external rotation. The length of the tendon is very important because an insufficient mobilization of the tendon can determine a limitation of the rotations, a decentralization of the humeral head and an increase in pressure of the head against the glenoid. In literature, all Authors have reported good functional results after LDT surgery, in particular in external rotation recovery. The integrity of the tendon of the subscapularis muscle is important to have a good clinical outcome. This technique showed a poor functional outcome in patients with severe glenohumeral osteoarthritis. There is no agreement on what is the best place to insert the tendon. In summary, after this procedure, we can expect an improvement of about 35° vertically, 10° of external rotation, and a recovery of abduction strength in up to about 70% compared to the contralateral shoulder healthy, but that we can not wait for a return to normality. Although the results so far are encouraging, it is not possible to establish clear recommendations on the use of the LDT.
Level of recommendation: D Key points:
• Absence of studies of evidence level I.
• The results of this transfer in posterior superior and massive irreparable rotator cuff tears are encouraging with respect to the recovery of the ROM, external rotation, the strength and function of the shoulder. • Negative prognostic factors appear to be the glenohumeral osteoarthritis, the glenohumeral joint space narrowing, the rupture of the tendon of the subscapularis muscle and fatty degeneration of advanced teres minor muscle. • The follow-up is still short to assess the long-term results. Key words: shoulder, rotator cuff tear, massive rotator cuff tear, tendon transfer, latissimus dorsi transfer, randomized controlled trial, young patients.
Question n. 15: Reverse prosthesis in irreparable rotator cuff tears
The reparation is more difficult when there is a progression of the rotator cuff tear. In literature, there is no consensus on the most appropriated treatment. Reverse Shoulder Arthroplasty (RSA) was introduced for patients with rotator cuff arthropathy, but now it is indicated also in other pathologies such as pseudoparalysis, proximal humeral fractures, instability or oncologic surgery. Good results have been reported in patients with irreparable rotator cuff tears and in patients over and under 60 years old. However, in literature there are many limits such as the absence of randomized prospective studies of level I and the short follow-up. Thus, there are no de-finitive conclusions for the long term follow-up after RSA. Furthermore, many studies include different indications for the reverse prosthesis and utilize different evaluation scales which do not allow to compare the results.
Level of recommendation: D Key points:
• No studies with level of evidence I and II.
• Reverse shoulder prosthesis could be advise in symptomatic patients with massive and irreparable tears of the rotator cuff, if associated with one or more of these conditions: -pseudoparalysis -humeral head shifted up with subacromial space < 6 mm -gleno-humeral arthrosis. Key words: rotator cuff tear, massive rotator cuff tear, reverse shoulder arthroplasty, reverse shoulder replacement, hemiarthroplasty, randomized controlled trial, reverse in young, young patients.
Question n. 16: Rehabilitation protocol after rotator cuff repair
Despite the growth of the clinical interest and of the studies, there is a partial scientific evidence on the therapeutic strategies to improve post-operative outcome after reparation of the rotator cuff tears. The type of surgical and rehabilitative treatment must be personalized considering factors such as size and type of the tear, age of the patients, presence of comorbidities, compliance to treatment. A rational rehabilitative approach is based on a gradual mobilization of the shoulder. The aim is the articular preservation and the prevention of the excessive tension on the repaired tendons. The different types of exercises and of treatment must be introduced at the right time during the rehabilitation protocol. It is also recommended a gradual restart of sportive and recreational activities, only after an adequate functional re-education and without pain. Articulation and strength are complete and similar to the contralateral arm only 6 months after surgical repair of the rotator cuff, with consequent restart of the sportive activities. 
Question n. 17: Return to sport after repair of the rotator cuff tears
Shoulder tear management is based on conservative or surgical treatment and on rehabilitation until functional recovery of the state before the trauma. In athletes, there are 2 phases: the first leads to recovery of the physical activities in the daily life (normal population), while the second leads to return to the sportive performance. However, in literature the most of the studies have a level III of evidence or they are expert opinions, so there are not univocal data and Evidence Based Recommendations are necessary for the athletes. The I.S.Mu.L.T. guidelines for the muscular trauma recovery have introduced the concept of motor re-education in phases IV and V as the final part of the rehabilitation period, which gradually leads the athlete to training again. The aims during these two phases are: • Recovery of the proprioception and the coordination in the specific sports. • Metabolic specific readjustment (aerobic-anaerobic-mist). • Recovery of the most important strength's characteristic for the performance (maximum, explosive, elastic, resistant).
Level of recommendation: C Key points:
• In the sportive population, there are no studies which describe methodologic approaches for the different physiological variables to recover the sportive performance after rotator cuff tear. • Physical trainer must choose personalized protocols for the athletes considering detraining effects during the sport interruption period and the temporal progression in the sportive performance's recovery. Key words: management of rotator cuff lesion in athletes, rehabilitation of rotator cuff lesion, return to sport after rotator cuff repair, rotator cuff lesion in athletes, recovery after rotator cuff lesion.
Question n. 18: Rotator cuff tears in the childhood
The incidence of the rotator cuff tears in the childhood is about 1%, but it could be underestimated. Typically, the young patient has a persistent pain, not associated with a particular trauma. The overuse activities of the upper extremities is the main risk factor, e.g. in tennis, basket and volleyball players and in the pitchers. Pathogenic mechanism is usually gleno-humeral internal impingement and MRI (Magnetic Resonance Imaging) is the diagnostic examination of first level. According to the literature, it is indicated the conservative treatment. The surgical treatment is used when symptoms don't disappear. Arthroscopy treatment is still debated.
Level of recommendation: D Key points:
• Rotator cuff tears are rare but probably underestimated in the childhood. Data support eccentric work in the rehabilitative protocols
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